Phytochemical studies on MeOH extract of stems of Euphorbia griffithii led to the isolation of one new hydrolyzable tannin dimer, corilagiffithiin (1) and one new galloyl-glucoside (2), alongside six known ones (3-8). Their structures and absolute configurations were determined by in depth spectroscopic analyses and comparison of their 1D NMR and MS data with literature reported values. Configurations of sugar moieties were determined by acidic hydrolysis and subsequent GC analysis of their corresponding trimethylsilylated l-cysteine adduct. At a concentration of 50 μM, compounds 1-3 showed no anti-inflammatory activities.
inflammations. In Angola, some species are used against skin ailments, gonorrhea, diarrhea, dysentery, asthma, tumors and coughs. In Nigeria, the exudates of the plant are employed as ear drops, in the treatment of boils, sores and enhancement of wound healing [1] . Spurges are also used as ornamental and household plants [1] . Phytochemical investigations have revealed that the Euphorbia genus contains mainly, triterpenoids, diterpenoids, flavonoids, tannins and polyphenols [1, 3] . Pharmacologically, the diterpenoids of Euphorbia have exhibited cytotoxic activities, while the tripernoids and flavonoids have demonstrated possession of anti-inflammation and inhibition of virus replication effects [1, 3, 4] .
E. griffithii is a robust rhizomatous perennial whose vertical stems dresses in small, red-tinged leaves and showy orange-red flowers in early summer; it is native to Himalayas and western Asia [5, 6] . It has red stems and dark green leaves, which crop up in spring with a reddish tincture [7] . Exhaustive literature search did not show any evidence of previous phytochemical studies on E. griffithii. That notwithstanding, our study on the stems of E. griffithii disclosed the presence of one new hydrolyzable tannin dimer (1) and one new galloyl-glucoside (2), together with six known ones (3) (4) (5) (6) (7) (8) . Compounds 1-3 were evaluated for their anti-inflammatory effects. Herein, we present the isolation, structural elucidation of the isolates, and bioassay tests of compounds 1-3.
Results, Discussion and Conclusion
Phytochemical investigation of the stems of E. griffithii, by using various column chromatography, afforded two new compounds (1-2) ( Fig. 1 ). In addition, six known compounds (3) (4) (5) (6) (7) (8) were isolated and determined, on the basis of comparison of their NMR spectra and MS data with those reported in the literature, as [9] , β-d-glucogallin (5) [10] , helioscopinin B (6) [11] , methyl gallate (7) [12] , and rubusin A (8) [13] (Fig. 1 1 H NMR spectrum showed a proton signal at δ H 7.10 (1H, s), suggestive of the existence of an additional aromatic group. Another characteristic feature of the 1 H NMR spectrum was the presence of two glucosyl proton signals at δ H 5.81 (1H, d, J = 9.0 Hz,), as well as at δ H 6.36 (1H, d, J = 2.0 Hz), which, on the basis of acidic hydrolysis and subsequent GC analysis of their corresponding trimethylsilylated l-cysteine adduct, Eventually, the planar structures of Units a and b were determined ( Fig. 1 ). Unit a was found matched perfectly corilagin [15] while the structure of unit b was quite similar to 1,2,6-tri-O-galloyl-β-d-glucopyranose [16] , by comparisons of their spectral data.
The linkage position between the two units, a and b, was determined by the 13 (C-1′-5′, resp.) in aromatic ring D suggested that it was a galloyl group that had undergone oxidative coupling at C-2′, which was significantly downfield shifted to δ C 143.6, hence taking part in an ether linkage. Moreover, it was observed that the 13 C NMR resonance of C-5″′ of the HHDP moiety (ring C) was shifted further downfield (δ C 147.5), lower than the usual corresponding C-5″′ signal (δ C 145.6) of the corilagin [17, 18] . This observation was attributed to formation of an ether linkage at the p-hydroxyl group of the galloyl unit [17] . The HMBC spectrum also showed correlations of H-6″′ (δ H 6.25) with C-5″′ (δ C 147.5) of the HHDP ring C. Eventually, the structure of compound 1, namely corilagiffithiin was determined as shown in Fig. 1 .
Ethyl 2) to δ C 64.6 (C-1)] supported the existence of an ethoxyl group in 2. HMBC experiment showed that the protons at δ 5.33 (H-3′ of the glucose moiety) and 7.12 (H-2″ and 6″ of the galloyl group) correlated with δ C 168.5 (the carbonyl carbon of the galloyl group), connoting that the hydroxyl group at C-3′ of glucose was acylated by the galloyl group (Fig. 3) . A closer look at the planar structure of compound 2 showed that it was constituted of a galloyl [21] and ethyl α-D-glucopyranoside [22] . Thus, compound 2 was identified as ethyl-O-(3′-O-galloyl)-α-d-glucopyranoside.
Compounds 1-3 were evaluated for their anti-inflammatory effects on NO levels in LPS-stimulated RAW 264.7 macrophages. The compounds were inactive under the concentration of 50 μM.
In conclusion, from the methanolic stem extract of E. griffithii, compounds 1-8, comprising two new ones (1-2) and six known ones (3) (4) (5) (6) (7) (8) , were isolated. Compound 1 is a hydrolysable tannin possessing corilagin linked with 1,2,6-tri-O-galloyl-β-d-glucopyranose, whereas 2 constituted of a galloyl and ethyl-d-glucopyranoside. However, it is important to emphasize that compound 3 was isolated, for the first time, as a natural product. The only mention of compound 3 was by Masayuki et al. [20] and Arapitsas P. et al. [8] . Masayuki et al. [20] obtained compound 3 as a byproduct from acid hydrolysis of castanopsinin G (an ellagitannin containing triterpenoid glycoside core) with 1 N methanolic sulphuric acid [20] . None of the tested compounds 1-3, exhibited anti-inflammatory activities.
Experimental Section

General Experimental Procedure
UV spectra were recorded on a UV 210A Shimadzu spectrometer. CD spectra were obtained on a JASCO 810 spectrometer. IR spectra were measured on a Bio-Rad FTS-135 series spectrometer with KBr pellets. Optical rotations were measured on Rudolph Autopol VI polarimeter (Rudolph Research Analytical, Hacketstown, NJ, USA). One-and two-dimensional (1D and 2D) NMR spectra were recorded in acetone-d 6 with Avance 600 spectrometer operating at 600 MHz for 1 H and at 150 MHz for 13 C. Coupling constants are expressed in hertz, and chemical shifts are given on a δ (parts per million, ppm) scale with tetramethylsilane (TMS) as an internal standard. ESI mass spectra were recorded on a VG Auto Spec-300 spectrometer. High-resolution (HR) ESI mass spectra were recorded on an API QSTAR Pular-1 spectrometer. FAB and HRFAB were measured on Agilent G6230 TOF MS. Anti-inflammatory activity was evaluated on the basis of the ability of the compounds to inhibit nitric oxide (NO) production in LPS-stimulated RAW 264.7 macrophages. Column chromatography was performed on Sephadex LH-20 (25 − 100 μm Pharmacia Fine Chemical Co., Ltd.), MCI gel CHP20P (75 − 100 μm, Mitsubishi Chemical Co., Ltd.) and Toyopearl HW-40F (Tosoh Co., Ltd.). Thin-layer chromatography (TLC) was performed on precoated silica gel plates, 0.20 − 0.25 mm thick (Qingdao Haiyang Chemical Co.), with benzene/ethyl formate/formic acid (1:7:1, 2:7:1, or 3:6:1 v/v/v) or chloroform/methanol/ water (7:3:0.5 or 8:2:0.2 v/v/v), and spots were visualized by spraying with 2% ethanolic FeCl 3 or 10% H 2 SO 4 in EtOH, followed by heating. Water was purified in a Milli-Q (Millipore, America). Acetonitrile (chromatographic grade) was purchased from Merck (Darmstadt, FR, Germany). 
Plant Material
Extraction and Isolation
The air-dried stems of E. griffithii (10 kg) were extracted with MeOH (three times) under reflux at 60 °C. After removal of the organic solvent, the extract (4. 
Acid Hydrolysis of Compounds 1-2 and GC Analysis
Compounds, 1-2 (3-5 mg), were separately dissolved in 5% HCl (2 mL) and heated (90 °C) for 2 h. HCl was then removed by evaporation in vacuum. The sugar mixtures were diluted with H 2 O and extracted with EtOAc. The aqueous layer was neutralized with 0.1 M NaOH and eventually dried to yield the monosaccharide mixture which was immediately dissolved in pyridine (2 mL). l-cysteine methyl ester hydrochloride (about 1.5 mg) was added in to the solution of the sugar mixtures in pyridine (2 mL), and the reaction kept at 60 °C for 1 h. Thereafter, trimethylsilylimidazole (2 mL) was added in to the mixtures and reaction kept further at 60 °C for 1 h and finally halted then submitted for GC analysis [23] , run on Hewlett Packard (HP) 5890 series II gas chromatography equipped with flame ionization detector (FID) and thermal conductivity detector (TCD). The column used was HP-5: column temperature: 150-280 °C, increasing at the rate of: 3 °C/min; carrier gas: N2 (1.5 mL/min); injector and detector temperature: 250 °C; injection volume: 1.0 μL; and split ratio: 1/50. The retention times of the samples were compared with those of the derivatives of authentic sugars, under the same condition. The sugar moiety of 1 was determined to be d-glucose (t R : 28.537 min), 2 was also resolved to be d-glucose (t R : 28.398 min), by confirming with the standard d-glucose (t R : 28.418 min).
Anti-Inflammatory Activity
The NO production assay with L-N G -monomethyl arginine (L-NMMA) as a positive control was performed as described previously by Chen et al. [24] .
